BACKGROUND/AIM: In rat pancreatic islets, beta-cell gene expression, survival and subsequent acute glucose stimulation of insulin secretion (GSIS) are optimally preserved by prolonged culture at 10 mM glucose (G10) and markedly altered by culture at G5 or G30. Here we tested whether pharmacological glucokinase (GK) activation prevents these alterations during culture or improves GSIS after culture. METHODS: Rat pancreatic islets were cultured 1-7 days at G5, G10 or G30 with or without 3 µM of the GK activator Ro 28-0450 (Ro). After culture, beta-cell apoptosis and islet gene mRNA levels were measured, and the acute glucose-induced increase in NAD(P)H autofluorescence, intracellular calcium concentration and insulin secretion were tested in the absence or presence of Ro 28-0450. RESULTS: Prolonged culture of rat islets at G5 or G30 instead of G10 triggered beta-cell apoptosis and reduced their glucose responsiveness. Addition of Ro during culture differently affected beta-cell surviv...
The GKA compound A also shifted to the 311 left the glucose-response curves for changes 312 in insulin secretion and Txnip mRNA 313 expression ( Fig. 1D and E) . However, 314 compound A induced a ~20-fold increase in 315
Mt1a mRNA levels at G10 (Fig. 1F) , 316 suggesting a possible rapid toxic effect of 317 the drug. We therefore stopped testing that 318
compound. 319
We next tested the effect of 3 µM Ro on 320 insulin secretion, islet gene expression and 321 beta-cell survival during one-week of 322 culture at G5, G10 or G30. The effects of 323 glucose on insulin secretion during culture 324 and on Txnip and Mt1a to Tbp mRNA 325 ratios were similar to those observed after 326 overnight culture ( Fig. 2A-C increase in beta-cell apoptosis after culture 333 at G5 (Fig. 2D-F) , consistent with the toxic 334 effect of prolonged culture at G5 vs. G10 on 335 beta-cell gene expression and survival. On 336 the other hand, there was a small non-337 significant decrease in Ppi to Tbp mRNA 338 ratio and a significant ~2-fold increase in 339 the percentage of apoptotic beta-cells after 340 culture at G30 (Fig. 2D and F) , confirming 341 the glucotoxic effect of culture at G30 vs.
342
G10 on beta-cell gene expression and 343
survival. 344
As shown in figure 2A-F were observed in the present study, with a 371 large increase after culture at G5 vs. G10, 372 and a small significant increase after culture 373 at G30 vs. G10 (Fig. 3A ). An increase in 374 islet glutathione content was also observed 375 5 at G5 vs. G10 (Fig. 3B) . Again, addition of 376 Ro to G5 prevented the increase in mt-377 roGFP1 fluorescence ratio and islet 378 glutathione content induced by culture at 379 G5 alone (Fig. 3 ), in parallel with later 380 changes in beta-cell apoptosis (Fig. 2E-F) . 381
However, addition of Ro to G10 did not 382 affect mt-roGFP1 fluorescence ratio as did 383 culture at G30 alone (Fig. 3A) , in contrast 384 with the effect of the drug on beta-cell 385 apoptosis (Fig. 2F) (Fig. 4F, I ), 469 although their NAD(P)H autofluorescence 470 increased significantly less upon glucose 471 stimulation than in islets cultured at G30 472 alone (Fig. 4C) ] i and insulin secretion responses upon 497 acute glucose stimulation, neither in islets 498 cultured at G5 (Fig. 5D ,G) nor in islets 499 cultured at G30 (Fig. 5F,I ). It also did not 500 improve the lack of effect of K30Dz 501 stimulation on insulin secretion in islets 502 cultured at G5 (Fig. 5G, closed vs. open 503 squares). 504 505
Discussion 506
In rodent pancreatic islets cultured for 1-3 507 weeks at various glucose concentrations, 508 beta-cell gene expression, survival and 509 function are optimally preserved at G10 and 510 markedly altered at G5 and at G30, the 511 latter condition triggering beta-cell 512 glucotoxicity (reviewed in (1; 18; 27) ). In 513 this study, acute pharmacological GK 514 activation increased the glucose sensitivity 515 of control islets but failed at restoring beta-516 cell glucose-responsiveness in rat islets 517 cultured for one week at non-stimulating or 518 very high vs. intermediate glucose 519
concentration. In contrast, chronic GK 520 activation prevented the alteration of beta-521 cell survival and function by prolonged 522 culture at non-stimulating glucose, was 523 detrimental during culture at G10, and was 524 almost ineffective at G30. 525
Impact of GK activation in rat islets 526
cultured at a non-stimulating glucose 527 concentration -As expected (9; 16; 26), 528 long-term culture of rodent islets at G5 529 markedly reduced Ppi mRNA levels and 530 beta-cell glucose responsiveness while 531 increasing beta-cell apoptosis and markers 532 of oxidative stress (mt-roGFP1 oxidation 533
and Mt1a mRNA levels ( Fig. 2 and 3 ] i 542 nor GSIS after culture at G5 (Fig. 5D,G These results, which are in good agreement 569 with an earlier study on the effect of GKA 570 on the islet transcriptome after culture at G5 571 (12), confirm that the deleterious effects of 572 prolonged culture at non-stimulating 573 glucose mainly result from the sustained 574 decrease in glucose metabolism (26; 42). 575
GK activation and beta-cell glucotoxicity -576
As expected, prolonged culture of rat islets 577 at G30 vs. G10 tended to reduce Ppi mRNA 578 levels, increased beta-cell apoptosis and7 markers of oxidative stress (Fig. 2 and 3 
